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LETTER OF TRANSMITTAL

Office of the Mississippi Geological Survey
University, Mississippi
April 16, 1945

To His Excellency,
Governor Thomas L. Bailey, Chairman, and
Members of the Geological Commission

Gentlemen:

Herewith is Bulletin 60, Geology and Ground-Water Resources of the
Coastal Area in Mississippi—a report on a study begun by the late Velora
Meek Foster and completed by Glen Francis Brown, Robert Wynn Adams,
Edwin William Reed, and Harold Dement Padgett, Jr. In addition to the
original typing of the report, Miss Barbara Tinsley spent a month checking
all phases of the manuscript.

As the title indicates, it is a report on both the geology and ground-water
resources of the Coastal Area, that was prepared at the request of the citizens
and of the War Depariment and submitted for publication in December 1944.
As such it is an important contribution to an understanding of the vital salt-
water encroachments and other problems of the Gulf Coast. At one and the
same time it is almost equally important to the oil and gas research of the
State.

Very sincerely and respectfully,

William Clifford Morse,
State Geologist and Director
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GEOLOGY AND GROUND-WATER RESOURCES OF THE
COASTAL AREA IN MISSISSIPPI

GLEN FRANCIS BROWN, VELORA MEEK FOSTER, ROBERT WYNN ADAMS
EDWIN WILLIAM REED, HAROLD DEMENT PADGETT, JR.

INTRODUCTION
LOCATION OF THE AREA

The Gulf coastal area in Mississippi includes six counties of
which three, Hancock, Harrison, and Jackson, face the Mississippi
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Figure 1.—Index map showing location of the area and the depth in feet of
the Gulf.

Sound. Pearl River, Stone, and George Counties on the north com-
plete the “panhandle,” an area of 3,571 square miles. The area is
bounded on the west by Pearl River and by Louisiana and on the
east by Alabama (Figure 1); it includes nearly all the inhabited
coastal section between Mobile, Alabama, and New Orleans, Louis-
iana.
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TaBLE 1

PRECIPITATION AT BiLoxi, HARRISON COUNTY
MoONTHLY, ANNUAL, AND AVERAGE AMOUNTS IN INCHES

> 2 J 3

b E o 2 & 2 2 -
- P i 5 2 B B 8
5 & o = ) 3 & ) o ]
E 2 & & & § % & = 3 3z g ©&

Year § = & < =2 32 32 2 & & =z A 2

1887 ... 5.34 3.03 095 295 822 450 6.22 11.47 4.91 4.65

1888 3.03 890 7.25 1.78 9.58 6.11 2.74 19.08 4.64 4.85 222

1893 e 2.79 9.18 417 6.15 9.21 8.00 5.84

1894 159 995 6.00 195 1.87 1.13 7.28 9.17 5.09 0.40 035

1895 589 4.67 713 545 6.25 1710 3.57 775 2.10 4.70 0.45

1896 2.60 4.60 3.20* 1.15 250 7.40 3.87 3.70 3.63 6.80 298

1897 4.88 8.02 1264 4.69 0.67 315 294 6.08 4.09 1.83 1.67

1898 418 5.03 1.69 3.50 1.23 4.89 7.00 1253 21.76 2.12 7.19

1899 4.22  5.16 11.67 0.62 T 9.20 599 4.04 0.43 0.80 3.28

1900 6.32 9.87 795 10.22 6.77 16.92 7.31 3.45 17.15 3.38 1.92

1901 249 3556 4.37 9.05 142 425 11.48 9.47 4.17 0.34 2.46

1902 | 1.17 6.48 5.00 223 223 1.16 219 4.8 4.85 3.61 3.58

1903 4.83 7.82 873 2.28 1.40 255 8.97 4.68 1.05 2.25 4.02

1904 2.64 3.17 239 123 216 3.23 9.99 9.25 115 1.12 2.68

1905 414 17.05 7.41 369 6.88 206 514 6.04 7.05 6.01 3.57

1906 2.88 3.77 10.08 1.09 220 7.91 4.21 2.96 11.84 1.42 0.83

1907 1.86 2.24 1.58 13.75 9.07 1.98 5.56 3.71 11.18 0.44 4.32

1908 594 450 6.24 6.20 6.05 513 19.16 4.11 7.48 0.75 0.13

1909 2.78  2.99 390 6.03 11.15 13.09 6.21 11.65 5.72 1.40 2.20

1910 3.09 849 150 0.75 2.00 4.29 8.76 6.45 4.47 6.04 1.15

1911 1.50 2.64 552 11.29 340 6.59 5.02 5.02 3.42 4.37 3.95

1912 4.38 532 919 18.29 448 255 7.66 7.96 1.80 6.73 3.24

1913 6.21 1.97 12.78 4.86 4.22 1.01 834 4.29 1053 2.20 2.29

1914 1.12 7.08 5.08 3.13 0.11 1.44 7.63 3.82 17.36 1.95 5.09

1915 6.33 5.22 298 0.04 3.95 6.51 6.01 397 6.71 6.46 2.90

1916 5.54 2.78 243 507 17.74 553 14.01 10.45 3.27 257 2.30

1917 3.46 253 497 254 0.72 1.64 1054 7.53 5.85 2.78 0.54

1918 4.02  2.94 1.59 10.25 1 2.46 2.54 6.48 254 1573 5.71

1919 631 588 570 6.13 12.36 2.73 4.07 7.89 2.08 4.30 5.11

1920 6.90 6.63 3.31 9.06 ... ... ... 7.12 6.66 2,69 1.38

1921 1.99 156 3.20 4.77 2.06 1.35 8.53 4.02 4.44 1.61 3.97

1922 7.08* 411 815 8.03* 8.25 3.16 8.69 6.23 533 1.36 2.91

1923 3.74 3.42* 642 3.62 1259 814 6.64 11.53 291 7.29 5.78

1924 6.19 6.76 231 594 395 499 229 169 252 0.87 0.15

1925 7.01 1.92 0.18 1.29 9.47 5.20* 11.66 3.96 3.84 9.82* 4,59

1926 8.06 6.23 9.15 6.73 4.08 252 544 11.85 218 3.31 3.37

1927 0.18 9.32 893 502 214 969 615 200 1.85 1.77 3.24

1928 1.22 875 6.33 6.34 734 460 9.76 8.8 7.40 1.63 2.07

1929 7.79 830 9.21 249 864 548 555 2.98 19.16* 3.38 4.18

1930 453 2.07 371 0.83 235 431 502 17.74 831 504 7.27

1931 493 3.14 6.83 272 3.10 292 893 10.38 3.74 4.20* 1.39

1932 3.29 1.96 2.20 1.75 13.74 5.66 2.09 571 598 7.65 3.04

1933 2.86 6.29 442 1077 3.60 225 563 1.87 059 4.02 1.93

1934 441 574 434 139 357 252 530 4.84 1.02 3.33 4.73

1935 0.43 255 582 6.26 740 1.44 536 582 296 0.07 2.00

1936 11.22 4.52 0.70 4.08 870 2.53 5.54 2.93 7.91 1.67  3.10

1937 1.79 116 7.19 4.47 227 6.13 3.21 6.07 3.84 11.36 0.88

1938 298 1.43 0.61 1.76 3.15 694 6.29 549 0.11 152 2.08

1939 1.34 3.96 1.48 1.77 7.38 3.33 13.25 7.94 412 0.18 1.79

1940 2.18 4.89 335 6.15 0.57 11.11 851 218 250 0.24 1.23

1941 1.83 433 4.06 1.97 148 3.87 17.79 508 6.60 2.65 2.19

1942 496 11.54 5.89 0.89 832 12.67 6.30 9.15 4.28 2.65* 0.60

1943 2.74 2.64 592 114 3.68 2.82 290 4.21 9.48 0.39 5.92

1944 5.16 2.38 7.64 11.89 1.16 358 88 8.87 6.59 0.16 8.83

Ave 4.00 4.97 535 470 4.60 522 6.73 6.43 549 3.47 3.06

* Interpolated T = less than 0.01 inch

**Partly interpolated Data from U. S. Weather Bureau Publications

Altitude: 24 feet
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CLIMATE

The precipitation and temperature range is that of the Gulf
coastal type, being humid and warm, although during occasional
periods of winter weather, subfreezing temperatures are experienced.
Temperatures as low as one and two degrees Fahrenheit have been
reported from Bay St. Louis and Biloxi, but such temperatures are
rare in an area generally regarded as subtropical. The rainfall is
evenly distributed throughout the year except for brief periods of
excessive rainfall during tropical disturbances over the Gulf
(Table 1).

ECONOMIC DEVELOPMENT

From the time of the early French settlers in the seventeenth
century until about 1880 the coastal area was thinly populated and
the economy was agrarian. During the next few decades lumbering
was the principal means of livelihood, although the area gained a
reputation as a seasonal resort, following the conquest of yellow
fever, malaria, and hookworm.® Thereafter the increase in popula-
tion closely followed the building of railroads and highways, until,
in 1940, 116,712 people lived within the six counties. Nearly one half
of these people lived in seven coastal towns.” Gulfport became a
shipping point for lumber, Chile nitre, and other products; ship-
building expanded at Pascagoula; fishing and seafood processing
became important at Biloxi, Pass Christian, and Bay St. Louis.
Truck farming and the cultivation of fruit, notably peaches and
satsuma oranges, and pecan trees throughout the area expanded as
the pine forests were cut for lumber. During the last few years the
cultivation of tung trees for the oil from the tung nut has become
of major importance. Since 1940, the large increase of population
resulting from the construction of military bases and war plants
has obscured the seasonal tourist fluctuation and has sorely taxed
public utilities. Increased withdrawals of ground water along the
shore are beginning to multiply problems of water supply, already
chronic prior to war-time development.

DRAINAGE

Two large streams drain the area. The Pearl River bordering
the west has extensive bottom lands in Pearl River and Hancock
Counties. The Pascagoula River crosses George and Jackson Coun-
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ties on the east and, with its western tributaries, Red, Black, and
Bluff Creeks, drains about half of the six counties. Between the trunk
streams are several smaller streams which flow southeast and then
turn to parallel the shore in the coastal pine meadows and to enter
Mississippi Sound through estuaries or bays. Jordan River, Cata-
houla Creek, and Wolf River flow into St. Louis Bay; Bayou Bernard,
Biloxi River, Tchoutacabouffa River, and Old Fort Bayou flow into
Back Bay.

PREVIOUS STUDIES

Of historical interest is a description in the records of the
French settlement stating that d’Iberville in 1699 brought a geologist
named Leseur from France to examine a “greenish earth or ochre”
which had been seen on the banks of the Mississippi.® This French
government geological study in 1699, which was conducted from old
Biloxi on the eastern side of Back Bay, was, according to B. L. C.
Wailes,* the first official geological government study undertaken
on the North American continent; certainly it antedated by 135
years Featherstonhaugh’s work for the War Department. There is
no record of the results of Leseur’s study other than a shipment of
the earth to France from Biloxi.

When the newly organized section of hydrology of the U. S.
Geological Survey began tabulation of well data in 1903, it was
natural that L. C. Johnson of the Geological Survey of Alabama
collect and analyze the data in south Mississippi, for he had earlier®
described and named the geological formations. Johnson’s pioneer
work resulted in rather detailed information regarding 120 wells
in the three coastal counties. His reported depths of wells and
static water levels permit a comparison of changes in pressure in
the water sands during the last fu.{, vears, almost as long as deep
wells have been numerous along the coast.

A report by L. W. Stephenson, W. N. Logan, and G. A. Waring,
on the ground-water resources of Mississippi, was published in 1928
as U. S. Geological Survey Water-Supply Paper 576. This report
included much data on the coastal area.

In recent years, the coastal area has received scant attention;
however, the recent discovery ‘of oil in Wayne and Jasper Counties,
Mississippi, and in Florida, will doubtless lead to much more ex-
ploration in this region.
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SCOPE OF STUDY

The investigation was begun in March 1939 by G. F. Brown and
E. W. Reed under the general supervision of V. T. Stringfield of the
Federal Geological Survey and W. C. Morse of the State Geological
Survey. It was continued by V. M. Foster and later by R. W. Adams.
W. J. Collins, Jr., and W. B. Jones established elevations on well
collars in Harrison and Jackson Counties, and in 1942-1943 H. D.
Padgett, Jr., continued the well inventory. The geology was mapped
in 1944. Because the area includes four military establishments
besides the ship-building industry at Pascagoula, much of the
factual information comes from the War Department, especially the
U. S. Engineers of the Mobile district. The work has been done
through cooperation of the Mississippi Geological Survey and the
U. S. Geological Survey. Local interest aroused by the decline in
natural artesian pressures in recent years led to the sponsorship of
this investigation by the State government. Therefore, the primary
purpose of the report is to interpret the available geological and
hydrological information concerning the decline of artesian yield in
order to establish its trend and to make a beginning on the difficult
task of estimating future supplies.

ACKNOWLEDGMENTS
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of citizens, municipal authorities, and well drillers of the coastal
area, particularly Mr. Fred Sutter, the late John Sutter, and the late
C. R. Switzer, as well as the personnel of the U. S. Engineers, of the
War Department, and of the Navy Department, who aided the field
work on numerous occasions. Data from military installations have
permitted an insight into ground-water conditions that might not
have been gained by years of peacetime study. The personal co-
operation of Dr. W. C. Morse, State Geologist, has materially aided
much of the geological interpretations. The Agricultural Adjustment
Agency, U. S. Department of Agriculture, made available excellent
aerial photographs on which the geology was mapped; and the ex-
tensive net of bench marks recently established by the U. S. Coast and
Geodetic Survey gave vertical control for altimeter elevations and
spirit leveling. C. E. Jacob of the U. S. Geological Survey provided
valuable assistance with the mathematical analyses of pumping data.
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Plate 3.—Vertical aerial photograph of the terrain of the Citronelle formation showing four recent blow-
outs of sand in the northern part and eight older partly filled depressions, marked by vegetation, in the
southern part. The elevation of the road at the southern edge of the largest blow-out (east center)
is 280 feet. Note that only the largest tributaries have a drainage outline except where cultivated and
contoured sand hills (west center) emphasize a stream trace. The road junction near the southwest
corner, Locality B, is at the center of the SW. 1/4, Sec. 13, T. 2 S.,, R. 11 W., Stone County. Photo
courtesy U. S. Department of Agriculture, Agricultural Adjustment Agency. March 29, 1942. Scale

1:20,000.
16
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Specific acknowledgments to drillers who furnished well records
published in this report are given in the tables of logs and well
records (Tables 13-18).

GEOMORPHOLOGY
GENERAL FEATURES OF THE COASTAL BELT

The three broad divisions of land-forms in the small portion of
the Gulf coastal plain here considered are the long leaf pine hills,
the coastal pine meadows, and the alluvial plains of the larger
streams, principally the Pearl and Pascagoula Rivers. The alluvial
plains merge with the coastal pine meadows; both are relatively flat
and locally swampy. The coastal pine meadows lie 5 to 30 feet above
the sea; the alluvial plains rise northward to an altitude of 50 feet
along Pascagoula and Escatawpa Rivers and to 100 feet along the
Pearl River. Both the coastal meadows and the alluvial river bot-
toms are bordered by salt-water mashes, the largest areas being the
estuarine mouths of the Pearl and Pascagoula Rivers. The long leaf
pine hills rise from 30 to 370 feet above mean sea level. They include
stream-cut terraces along the trunk streams and high terrace deposits
which extend across the area in a pattern suggesting distributary
ridges. Most of the upland topography is the result of recent erosion
on weak beds of clay, silty clay, and sandy clay of the Miocene-
Pliocene-Pleistocene estuarine and deltaic sediments which underlie
it (Plate 4).

The soils have been described as light-colored,’ sandy types of
loam predominating even in areas where the clays of the Miocene,
Pliocene, and Pleistocene series are exposed in stream beds. The dark-
colored and heavy soils are limited to the swamps and flats under-
lain with clay where the water table is high and drainage is poor.
In most areas the soils are acid, because lime carbonate was originally
lacking; in other minor areas, because it was subsequently leached
out.

Nearly all of the area has been deforested, most of it since 1900.
Long leaf pine formerly predominated on the uplands but was mixed
with slash and short leaf pine on the lower terraces. The bottom
lands were covered with a variety of deciduous hardwood trees, such
as several species of gum and oak, and with evergreens, such as pne,
live oak, magnolia, holly, and cypress. Gum, cypress, magnolia, and



Plate 4.—Vertical aerial photograph showing lace-like dendritic drainage pattern on the clay terrain of the
CGraham Ferry and Pascagoula formations. The Pearl River Clay Company pit is at the center of the
photograph, and the altitude of the road-railroad at Millard (northern edge) is 172 feet (Locality H,
parts of Secs. 3, 4, 9, 10, 15, 16, T. 4 S., R. 16 W.), Pearl River County. Photo courtesy U. S. Depart-
ment of Agriculture. Agricultural Adjustment Agency. April 1, 1942. Scale 1:20,000.

18
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maple are common in the swampy areas where some primitive
stands remain because of their inaccessibility. Pine through refores-
tation and pecan groves, tung trees, and fruit orchards through
cultivation now comprise a substantial part of the vegetation. Of the
shrubs, saw-tooth and blue palmetto are conspicuous on sandy ter-
rain; and various grasses and sedges dominate the brackish and
salt-water marshes where trees are absent.

LONG LEAF PINE HILLS
SURFACE OF THE CITRONELLE FORMATION

The highest upland in the coastal area is on top of the Citronelle
formation, a terrace deposit seemingly of fluvial origin. East of the
Pascagoula River in George County three benches on this upland lie
at altitudes of 200 to 230 feet, 260 to 280 feet, and 300 to 310 feet,
the benches sloping upward toward the northeast. In Greene County
the upper bench slopes upward to approximately 335 feet; and near
Citronelle in Mobile County, Alabama, to approximately 340 feet.
West of the Pascagoula River and north of Red Creek the beveled

_crests slope upward to the northwest, being 160 to 205 feet in north-
western George County, 85 to 230 feet west of Bluff Creek in eastern
Stone County, and 170 to 325 feet along U. S. Highway 49 through
Wiggins in central Stone County. In western Stone and north-
eastern Pearl River Counties the crest elevations extend from approx-
imately 230 feet to 370 feet. Doubtless there are benches on this
western upland, but they cannot readily be recognized without
topographic maps. In southern Pearl River and northern Hancock
Counties the Citronelle formation has been warped down in a south-
westerly direction until its upper surface disappears beneath younger
deposits or is truncated by more recent erosion at altitudes of 60 to
90 feet. In Harrison and western Hancock Counties the crests of
deposits, lithologically similar to the Citronelle and mapped with it,
drop from heights of about 270 feet (as just across the line in
southern Stone County) to about 50 feet where they disappear be-
neath younger deposits—declines similar to those in eastern Stone
and western George Counties.

The greater part of the Citronelle formation is porous sand and
gravel; consequently, rain seeps into the ground and erosion has
been hindered, particularly prior to deforestation; thus, the upland
remains youthful, preserving dune and original depositional features.
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Local areas of sand, which have migrated recently as a result of
wind action, range from small pockets to blow-outs larger than 1.
square mile (Plate 1). The general circular or elliptical shape of
many of the blow-outs suggest that some local removal of
vegetation, such as by a fire, has given the wind access to the sand.
Many older depressions (which may not be blow-outs because the
typical ridge rims are missing) are partly filled; some by silt and
humus causing small swamps and ponds (Figure 2). These depres-
sions are clearly outlined on aerial photcgraphs as are the white
circular ridges of sand around the recent blow-outs (Plate 3).

TERRAIN OF THE GRAHAM FERRY AND PASCAGOULA FORMATIONS

The clays, silts, and minor sands of the Graham Ferry and
Pascagoula formations crop out in large areas, mostly along the
streams and in their upper valleys. The topography is typically
gently rolling and the drainage pattern is lace-like and dendritic,
in sharp contrast to the coarser-textured pattern on the surfaces of
alluvial deposits (Plate 4). Much of the area underlain by the
Graham Ferry and Pascagoula formations in Pearl River, Stone, and
George Counties and in the northern parts of Hancock, Harrison,
and Jackson Counties lies between 150 and 200 feet above mean sea
level. Near the coast the weak clay topography extends down along
the streams to altitudes of about 20 feet, except for a clay ridge in
eastern Hancock and southwestern Harrison Counties. A hill on this
ridge attains a height of 90 feet above the Gulf 1 mile north of
St. Louis Bay.

HIGH TERRACE

In the vicinity of the Pearl and Pascagoula Rivers the Citronelle
formation has been reworked and laid down upon a lower stream-
beveled surface. In George County the flat of this terrace deposit
lies between two scarps which trend southeast from the Pascagoula
River. The surface declines from about 190 feet on the northwest

" to about 65 feet on the southeast. The flat areas are characterized
by depressions which drain into the ground and the topography
cannot be sharply separated from that of the Citronelle formation
itself except that it is below the Citronelle and separated from it
south of Lucedale by a strip of clay belonging to the Graham Ferry
formation or the Pascagoula formation. In Pearl River County the
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High terrace material is not so well consolidated as the Citronelle,
and the upper surface at an altitude of 150 to 200 feet is somewhat
more irregular.

LOW TERRACE

East of the Pascagoula River in southern George and north-
eastern Jackson Counties a strath terrace is separated from the High
terrace by a 40-foot scarp. The Low terrace slopes southeast from
an elevation of about 100 feel in George County to 20 feet in the
vicinity of Escatawpa River, Jackson County, but most of it is 30 to

Figure 3.—Mollusk borings in flattened pebble from old beach (SW. 1/4, NE.
1/4, Sec. 35, T. 6 S., R. 10 W.) now at an elevation of 42 feet, 6 miles
northwest of Biloxi, Harrison County. Scale in centimeters.

55 feet above sea level. The terrace deposits are thin and locally
the clays of the Graham Ferry formation are exposed. Relics of
distributary ridges and old meanders are clearly marked in this area
(Plate 1). West of the Pascagoula River in Jackson County and in
Harrison and Hancock Counties some flat areas 50 to 80 feet above
the sea may be contemporaneous with the strath terrace east of the
Pascagoula River. Flattened pebbles in the beach shingle at an
altitude of 42 feet contain mollusk borings (Figure 3) which strongly
suggest, but do not prove, that the sea stood at this height. Much
of the southern portions of these surfaces or surface is occupied by
beach ridges of sand (Plate 1, Figure 6) which now crest at 40 to 45
feet. These ridges could be correlated with C. W. Cooke’s” Talbot
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terrace (42 feet above present mean sea level), or they could be dune-
capped ridges associated with the Pamlico terrace (25 feet above the
present level), or they could belong to some older, higher terrace
now warped down. Certainly some of the sand behind .the ridges
results from continental deposition of a later date. The area, shown
on the geologic map as the Low terrace, is dissected by recent streams
and is so obscured by alluvium from the adjacent Citronelle forma-
tion that it could be warped. Immediately west of Pascagoula River,
the Low terrace is certainly warped down locally some 20 feet, as
shown by the continuity of the beach ridges.

COASTAL PINE MEADOWS
PAMLICO PLAIN

The Pamlico plain is essentially the coastal pine meadows except
2long the present shore where the meadows rest on beach and eolian
deposits associated with present sea level. The plain is nearly flat or
gently undulating and locally swampy and is sharply defined on its
northern edge by a wave-cut and stream-cut scarp about 15 to 20
feet high (Figure 5). The northern edge of the plain at Bayou La
Batre, Alabama, where it is sharply defined, lies near the 30-foot
contour. Near the Mississippi line 6 miles west of Bayou La Batre, the
scarp rises from the 20-foot contour. Trending north-northwest, it
faces the Escatawpa River which is nearly parallel to the State line.
It rises to about 25 feet east of the junction of Big Creek and Esca-
tawpa River. Between the Escatawpa and Pascagoula Rivers the
scarp trends northwest along the 20-foot contour. West of the Pasca-
goula River the plain is bordered by an old beach promontory locally
called Big Ridge, which rises from altitudes of 20 to 33 feet on the
Pamlico plain to 40 to 45 feet on its crest. It extends across western
Jackson and Harrison Counties (Plate 5, Figure 4). Recent alluvia-
tion accounts for the higher elevations of the northern edge of the
plain. The beach and dune ridges whose southern edge marks the
northern boundary of the Pamlico plain continue across Hancock
County at crest elevations of 40 to 45 feet; the near-by plain is 15
feet lower.

The altitude of the Pamlico plain is from sea level to 25 feet,
a relief somewhat greater than the relief on the floor of Mississippi
Sound, in part because of subaerial Recent erosion and alluviation.
East of Pascagoula River the altitude of the meadows ranges from



photograph of fossil beach ridges of the Low terrace at the northern edge of the
ges are emphasized by the patter: of secondary consequent drainage and by the
The ridges have amplitudes of 1 to 5 feet where drainage has
accentuated them. They crest at altitudes of 40 to 45 feet (barometer). The scarp at the hill of the
Pamlico plain traverses the picture from the southeast corner to the middle of the western edge,

Plate 5.—Vertical aerial
Pamlico plain. The rid
areas darkened by ground water.

crossing the right angle bend in the stream. The road junctions are near the southwest corner of
Sec. 3, T. 7 S, R. 8 W., Jackson County. Photo courtesy U. S. Department of Agriculture, Agricultural
Adjustment Agency. March 28, 1942. Scale 1:20,000. .
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sea level to 18 feet, but most of the area is approximately 10 feet.
The higher areas are in the vicinity of Pascagoula and Moss Point
along a natural levee resulting from overflow onto the low plain to

i
=

Figure 5.—The scarp at the heel of the Pamlico plain looking north from U. S.
Highway 90 (Grand Bay Quadrangle, NE. 1/4, Sec. 4, T. 7 S, R. 4 W.),
Mobile County, Alabama, 1 1/4 miles east of State line. The 20-foot con-
tour line is near the base of the slope.

the east. The plain rises from 10 to 20 feet within the first 2 miles
west of the Pascagoula in Jackson County, the general level extend-
ing back from the shore as far west as Pass Christian, Harrison
County. A series of low beach or dune ridges whose crests locally
reach 33 feet (Plate 6) form the outer edge of the plain from
Pascagoula River west to St. Louis Bay. The intervening swales
are 15 to 20 feet above mean sea level. At Pass Christian tie plain
decreases to an altitude of 10 feet or less and much of it iics below
5 feet along the northern shores of St. Louis Bay, particuiarly in
the vicinities of Jordan and Wolf River estuaries. The plain is about
23 feet above the sea at Bay St. Louis, decreasing to abcut 17 feet 9
miles west. The elevations along the natural levee of the Pearl
River, where the Recent alluvial plain merges with the Pamlico,
decrease from 38 feet in the northwestern part of Hancock County



Plate 6.—Vertical aerial photograph of Recent beach ridges (Pcint Clear Island) partly submerged and
tidal marsh deposits near the mouth of Pearl River, Hancock County. The ridge group is 3 1/2 miles
long, 1 to 2 miles wide, and includes nine visible ridges. Remnants of an older ridge parallel Bayou
Pistache (elliptical course) and Bayou Caddy (rectangular course). The Gulf and Ship Island Railroad
crosses the northwestern corner of the photograph (Sec. 25, T. 9 S., R. 15 W.), Hancock County.
Photo courtesy U. S. Department of Agriculture, Agricultural Adjustment Agency. March 28, 1942.

Scale 1:20,000.
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to 20 feet at U. S. Highway 90, 5 miles east of the Pearl River bridge.
The highest elevations in southwestern Hancock County are 15 to 20
feet above the sea except in the extensive salt-water marshes.

Figure 6.—Southern edge of the Low terrace on the left, Pamlico plain on the
right, looking southeast from fire tower. The road and sand pit, at an altitude
of about 30 feet, are along the edge of the Low terrace (Southwest corner
Hurley Quadrangle, Locality S, NE. 1/4, Sec. 20, T. 6 S., R. 5 W.), Jackson
County.

The aerial photographs of the Pamlico plain show interesting
ancient meander patterns, formed after the plain emerged from the
sea (Plate 1). Apparently at one time the Pascagoula River flowed
into Mississippi Sound near the Alabama line where there is a nearly
perfect fossil delta complete with flank depressions and barrier
islands—the Rigolets Islands, Point aux Chenes Bay, Middle Bay,
and the Grand Batture Islands. The Wolf River flowed into a
lagoonal depression behind Long Beach, and the Pearl River flowed
into St. Louis Bay. All these streams have shifted west against
their right banks, possibly as a result of deflection due to rotation
of the earth." Another explanation of the uniform lateral shift
would be tilting of the coastal meadows toward the Mississippi delta,
but the evidence for this is lacking, except possibly near the mouth
of Pearl River. Still another explanation of the deflection would be
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the building of sand bars by east-to-west shore-wise drift as sug-
gested by C. Wythe Cooke.

RECENT BEACH AND ISLAND TOPOGRAPHY

Shore-wise currents in the Gulf have formed off-shore bars of
sufficient height to be further elevated by the waves into sand spits,
and by the southern winds to higher dunes and elongated east-west
islands. Dunes on Petit Bois Island, which is 7 1/2 miles long, rise
to 20 feet above mean sea level at only one point on the western
end; other dunes of heights above 10 feet extend along the southern
edge and along part of .the northern shore near the eastern end of
the island. Much of the eastern part of the island has been washed
away since 1921. Horn Island, which is 13 miles long, has several
dune peaks above 20 feet, but of very limited extent, and much of
the inter-dune area is occupied by brackish water ponds. Ship Island,
which is 8 miles long, is about the same general elevation of Horn
Island or slightly lower than it. Much of the northern shore of Ship
Island is a low cliff which—in at least one place about 3 miles east
of Fort Massachusetts where E. N. Lowe photographed a flowing well
prior to 1915—has migrated south. about 100 yards, leaving the well
in Mississippi Sound (Harrison 203, Table 15). Cat Island, western-
most of the barrier islands, is unique in that its eastern portion is a
4-mile spit and dune belt which is perpendicular to the coast. W. T.
Penfound and M. E. O’Neill described the island in 1934 as follows:®

“Cat Island comprises an area of about seven square miles.
It consists of two east-west axes attached at their eastern extremi-
ties to a long, narrow, north-south axis which is convex on the gulf
side. The more northerly east-west spit is composed of two to six-
teen sand ridges from four to ten feet in height and from a few
feet to an eighth of a mile in width. These alternate with parallel
depressions in which the floor is usually wet and often continuously
covered with water, in some places to a depth of six feet. The other
spit includes fewer and lower sand ridges and is mainly marshy in
character.

“The north-south spit is very different from either of the fore-
going. It is composed of an eroding shoreline on the gulf side,
various hillocks and dunes on the interior, and a zone of deposition
on the western shoreline. On the gulf shoreline ghost forests of pine
and oak extend more than a hundred feet into the gulf, and black,
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peaty soil, which could have been formed only in the marshes, is a
conspicuous feature of the lower beach. The dunes vary from small
haystack dunes a few feet in height to wandering, barren dunes of
considerable extent and up to forty feet in height. They are composed

Figure 7.—The eroded beach at Bellefontaine Point showing encroachment of the
sea on a former forest of pine and cypress (Locality U, SW. 1/4, SW. 1/4,
Sec. 19, T. 8 S., R. 7 W.), Jackson County.

of a glistening fine to medium white sand with a negligible quantity
of organic matter and often very low water content. Throughout
the dune area many blow-outs occur, and the Island is constantly
changing in topography. At the junction of the east-west spits with
the north-south axis the sand is advancing steadily over the marsh.
This fact, together with the presence of peaty soil and ghost forests
on the gulf shoreline, indicates that the island is gradually moving
westward.”

On the mainland the recent rise in sea level has submerged
much of the lower beach deposits and at the present time is actively
eroding the headlands (Figures 7, 8). The beach ridges along the
present shore doubtless owe part of their present height (up to 33
feet) to Recent wind-blown sand, but the base may have been
tormed as true beach ridges when the Gulf stood at a slightly higher
level or during storms at its present level.
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GEOLOGY

OUTLINE OF GEOLOGICAL FORMATIONS AND THEIR
WATER-BEARING PROPERTIES

The coastal area is underlain by a series of estuarine or deltaic
sediments that contain fresh water and that dip southwestward
toward the Mississippi delta. These sediments range in age from
Miocene to Pleistocene and are not readily separated into strati-

Figure 9.—A bluff in northwestern Pearl River County (Locality A, SW. 1/4,
Sec. 5, T. 1 S., R. 17 W.), showing clay of the Pascagoula (?) formation at
river level, overlain by sands and clays of the Graham Ferry formation, and, in
the upper part, High terrace deposits. The alluvial plain of Pearl River may
be seen to the north.

graphic units. Overlying these beds, which produce artesian water,
are Pleistocene and Recent terrace and stream valley deposits which
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ALLUVIAL PLAINS

The coastal pine meadows merge with the alluvial plains of the
Pearl, Pascagoula, and Escatawpa Rivers. The lowest parts of the
valleys of these streams were scoured out of the Pascagoula and
Graham Ferry formations following Pamlico iime when the base

Figure 8.—A wave-cut scarp (Near Locality U, SE. 1/4, SE. 1/4, Sec. 18, T. 8 S.,
R. 7 W., Jackson County) at Bellefontaine Point where the sea is cutting
into beach and dune ridges of the Pamlico plain.

level of the area was lowered. The most recent geologic event is a
rise in sea level, accompanied by accelerated sedimentation in the
valleys, as a result of deforestation. Accordingly, these deposits
occupy swamps near the stream mouths, in the rim areas away from
the natural levees, and in the natural levees on the Pamlico plain
near the sea. The alluvial plain rises from sea level to 100 feet at
the northwestern corner of Pearl River County along Pearl River
(Figure 9). The plains of the Pascagoula and Escatawpa Rivers
rise from sea level to 50 feet within Mississippi. Alluvium has also
accumulated up to elevations of more than 100 feet along tributary
streams, particularly Red Creek, in sufficient thickness to yield small
water supplies (Plate 1).
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are involved in the structure but are not developed aquifers (Chart
of Geologic formations).

In order to separate the sediments into stratigraphic units so far
as that is possible, first consideration is given to the paleontologic
evidence. Unfortunately this information is not at present sufficient
to make the correlations entirely trustworthy, especially in the
sediments above the Miocene Rangia johnsoni zone. Second con-
sideration is given to the lithology, based on some mineralogic infor-
mation in drill cuttings, electrical logs, and, in most wells, the
driller’s description of the various strata. The sands and gravels are
placed at the base of the formations, the clays and shales in the upper
parts, except where such an arrangement conflicts with the pale-
ontologic evidence. No attempt is made to correlate the terrace
deposits, including the Citronelle formation, with similar deposits in
neighboring states, because exact heights of the surfaces are incom-
pletely known and because the older surfaces, together with their
underlying deposits, have been warped, especially in the western
part of the area. When adequate topographic maps are available
for the areas where the surfaces have been disturbed, correlation
with eustatic changes and even with the glacial epochs may be
possible.

MIOCENE SERIES

CATAHOULA SANDSTONE

The oldest formation here considered is the Catahoula sandstone
of early Miocene age. The only part of the formation which contains
fresh water lies above the Heterostegina marine zone, the top of
which marks the base of fresh water on the crest of the Wiggins-
Lucedale anticline. The beds included are believed to be beneath
the Amphistegina zone of Dr. D. W. Gravell and M. A. Hanna'’ which
they correlate with the Oakville sandstone of Texas, a possible
equivalent of the Hattiesburg formation.”

The top of the Catahoula sandstone, as shown on Plates 7, 10,
11, is an arbitrary boundary. J. T. McGlothlin' states in his recent
summary of the geology of Mississippi that he knows of no diagnostic
criteria for recognizing the top of the Catahoula in the subsurface,
and the Amphistegina zone seemingly does not extend far north of
Mississippi Sound. If the 190-foot sand section at a depth of 1,000
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to 1,190 feet in the Placid Oil Company’s R. Batson Estate No. 1 be
considered Catahoula, in line with the idea that the Catahoula
represents the coarse base of the Miocene-Pliocene-Pleistocene
estuarine and deltaic series (as it appears to do in the Camp Shelby
area), a correlation with at least part of the Amphistegina zone on
the coast seems unavoidable. Thus, if paleontology be considered of
prime importance, it seems best, at least until more evidence is forth-
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Plate 9.—Graphs showing fluctuations of water level
and weekly production of water from the Graham
Ferry formation at Keesler Field, Biloxi.

coming, to consider the 450 feet of shale, sandy shale, and minor
sand and gravelly sand in the R. Batson Estate well as upper-non-
marine Catahoula, placing the overlying sand in the base of the
Hattiesburg formation as a correlative of the Oakville sandstone.
In George County the upper-nonmarine Catahoula sediments are
about 400 feet thick; they thin to the west from 300 to 375 feet in
Stone County and thicken to at least 560 feet in Pearl River County.
Fresh-water sands are prominent at depths of 1,500 to 1,800 feet in
northern Pearl River County. The remainder of the sediments seems
to be clay, silt, shale, and sandy shale but may include gravelly
sands which are important farther north.
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The Catahoula sandstone, which contains important supplies of
fresh water north of the coastal area, is too deeply buried in this
area to be of economic importance except for oil or gas. Also the
electrical logs of oil prospect wells indicate that all of the Catahoula
contains brackish or salt water except in the nonmarine sediments
sbove the Heterostegina zone (somewhere near the middle of the
Catahoula sandstone), and in these beds fresh water is found only
on the crest and higher portions of the flanks of the Lucedale-
Wiggins anticline in George, Stone, and northern Pearl River Coun-
ties. No water supplies are at present derived from these beds, and
the little that is known of them comes from oil prospect wells.

HATTIESBURG FORMATION

The Hattiesburg formation includes the sediments wherein the
Amphistegina faunal assemblage has been found'* plus nonmarine
clastic sediments (at least in the northern part of the area) which
lie above the Catahoula sandstone and below the sediments wherein
Rangia johnsoni abound. It is probably of middle Miocene age, and
contemporaneous, at least in part, with the Oakville sandstone on
the west and the Alum Bluff group on the east. Exposures of the
nonmarine Hattiesburg clays, silts, and minor sands extend in an
easterly direction along a 35-mile wide belt north of the coastal
area, but near the coast the regional southern dip depresses them
to depths too great to yield fresh water except on the Lucedale-
Wiggins anticline.

The thickness assigned the Hattiesburg is more or less arbitrary
in the subsurface for the reason that the stratigraphic position of
the base is arbitrary. The beds assigned to the Hattiesburg on the
cross-sections (Plates 7, 10, 11) range in thickness from 350 to 1,500
feet, the smaller on the crest of the Lucedale-Wiggins anticline, the
larger at Pascagoula. Doubtless a greater thickness will be found
in the southwestern part of the area, but 500 feet seems a logical
average thickness.

Gray-green and blue-green shale and clay, gray sand and silt
of the Hattiesburg are mostly carbonaceous and noncalcareous toward
outcrops, but beneath the coastal area are probably calcareous for
marine fossils (Amphistegina zone) have been identified,’”* and the
sediments contain more sand and some gravelly sand. Many of the
pebbles and grains are polished black chert.



‘BadE [BISBOO oY} Ul pado[eAspup) ‘S[[dMm

EIGYA
LULE9)S019)9

j08dsoxd 10 JO SS0[ [BOII}O9[@ 0} JuIplodde ‘auld X *3I9YD ¥yoe[q Sujurejuod spues A1 098-00¢ aroqe
-1jU® J[BPIINTI-SULSIIA 9YU) JO 3ISaID Y} U0 J9)BM|-[9ABIS pue ‘}IS pur AB[O ‘puss ‘d[eys Apues ‘o[ByS auo)spues
ysadjJ Suiejuod auolspues e[noyeie) jsowraddn ay,g, enoyeye)
‘I93eM }[BS JO0 ySIyoreaq ‘speq Suif|[
SUlBjUod UO[IBWIOY O]} JO J9pUJBWSL 9YJ, ‘BOIEB|(-I9A0 UBY)} ULSLIO [BIUSUIIUOCD JIOW B JO—SNOSIBO o uo[yewIog
2y} Jo jaed UIOYIOU oy} U] SUI[OIIUB 9[BPION-T-SULZ|-[BOUOU DPUB SNOSOBUOQIED A3sow “js pue pues| 0051-09¢ ganqseier 2UB0IIN
-3IM Y} JO 315010 9y) Suole soyddns pado[eAspup)|AB18 ‘AB[D pue J[BYS UIAIZ-daN[q puUB UIAIS-ABID
‘)J8B9 9Y) SpaeMO] rijuosuyof ejbuey ‘WeP JI91BM YSIHOBIQ
pue yidap yirm SuISBAIOUI JUSIUO0D }[eS °Y) ‘Iajem|e Aq 3led Isow oY)} JOJ PI[JIIULP! ‘UlSLIO O1BI[AP
YSIYOBIQ 9WOS SUIBIUOD ‘SAIIUNOD UOSIIIBE UWIS)SEBI(I0 dulIBenlse JOo (1Yo ¥owvlq paysyod jJo so[qqad 008'T- uotyeurro
pu® UOSYOB[ ‘}ied UJI9ISEBd 9YJ "UO[}BWIOJ ®B[NOS|pu® suleld snosdwnu Suruliejuod [9ABIS Apues yJIep £°1-008 gnoseoseg
-BOSBJ 9]} UIY}ja SIDOINOS UB[SIJIE WOIJ dWOD SBYjpu® ‘AB[D AJIs ABIS ‘puBs udald pue Lea8 ‘s[eys
BAJB [BISBOO 3y} Ul paonpoad Ja9)BM JO 9(p Inoqy|ApuBs ‘IS ‘usaug-aniq AL[[eIoussd ‘eieys pue ALe|D
*JUdWdO[9ADP DA[SSOOXD JO 9OUIPIA® OU S| dJ9U) ‘uowwod aJe spaq Jaddn oy} ui uoryRULIO
pue ‘Aured weyvld) 9yl WOy awod sey sassodand|sised [ISS0F supirwW (sdoaoino ayj Ul jurpunge jsow B o 2u98003819[d
JBM J0J J9)BM JSOJAN "BOJ® 9]} JO Jaed UJBYINOS|AB[O SNOIDBUOQIEBD ‘HIEP A[[BISUSS ‘SIO[0D SNOLIBA GL6-8IT FSCX: | pue 8us00
Inoysnoay} aanssouad UB[SSIIB Jopun Jaryem SJuiule}|:S9SSBW OIBI[OP SNO9UIF0J9}9Y U] [9ABIS pue pues weyBly fid
-uod ‘uojjewlao} pado[eAldpP A[dAlSUdU] ISsowr SYJ,|A[[9ABIS pum ‘puBs AJ[IS ‘puBS ‘S[BYUS pu®e AB[D LIS
‘[9A®I3 J[[dUCIND dY)} Jo J88uyy el |
wouy owreo Alqeqoadl UDIUM IO Seom 16 Addns 6| IoAwIS Aohe pue Aelo AB13 3O §193(00d PUE SPIq uolyewLIO ]
PoUINI JUSWIYOBOIOUS JI}BM-3[BS ‘UO[JBWIOJ |y} jo|UlU3} UIejuoo Jaed J9mo[ 9y} Ul ‘pu® ‘pappaq-sSoJd 091-0 SIToUOII
|3red emor oy} Ul [9A®IS pue pues pajeinles Jo 193] A(erauss .N.Zw_:_v AW pue JIdYD umouaq Apsowr 1t gtite]
9] B WOIJ DOALIAD sol{ddns widej [[(BwS snolewny 21¥ SOIqqed oy} !pues A[[PA®IZ pu® puBs pol-yolg
‘po9jBINIBS 918 199 MI] I9MO[ 9y} A[UO 3By} ‘988q 9} 1B djeIdWOI
os ‘93edoss juan(iye pue s3urlds ysSnoayj aSBuUIBIP|-UOD PIJUIWAD-UOI] UB A[[BIO] {UO[IBW.IOJ S[[OU0IILD ~ syisoda(q
§97811[108] uol}isod po1BA9[® 9YJL, ‘S}ISodap 90BIII)[IUSDEB[PE JOP[0 98U} U] UBY) JUBPUNQEB SSI] }I8yd pue 001-0 0BT, YSIH
YSIH oY} woJa] PIALIOp dJe saijddns waej [[BWS [juepunge aJow S z}aenb UldIdym [9A®BIS pue pues ; oue00ISI9Ig
‘uorldwnsuoo o038 . syisodaq
ue O[}SOWIOpP JOJ S[[9M MO[[BUS [[BWIS UBY} JIOY}O J9UD UMOIq DPUE ZlIBnb JO sd[qqed ulm|  gz-q
wﬁm_x wu a:%:no m_de_.wﬁ pue :w%w:%o_:u uzowwc.«sum: poryurads A[[eoo[ ‘s}1sodap 1oea(Q W0} PIALISP pues 90BIIDJ, MOTT
‘paIapIs
-U0d SI UO[I09UUO0D J9)BM-}[BS JI SUIUON}IPUOD-JIE . .
103 9[qBINS o P[NOM INg ‘9SBMIS UM pojBUiWE] . IS pue LB yonw ‘seare [BuooIe| pues
-uoo u99q sey A[ddns 9y} seor[d AuBW U -I93BM |I9WLIOJ U] ‘DU 319U DuE z)Ienb jo sa|qqed mﬁmwu:oo SL-T oolwed
J[BS UM IOBIUOD Ul DPUB SUOIIIPUOD 9[qB}-a9)em [AI[BOO] ‘pues uB) pue Leld pajepijosuodun A[ISOW '
Japun SeaJe UYoeagq 9y} Ul I9)BM yYonw Ssuigiuod
. ‘918D YlIM PaIBOO[ @q plnoys
sjuawdo[dAap a3ae[ A[pusanbesuod liepiwis Ajqeqoad
oIE SOLIEN]S® JI9YJ0 9} PUB ‘I3)JBM AI[BS U[BIUOD ‘SoysSJeW [epI} 9Y) Ul PUB JedU ISnpmes Jul jus09y
0} umouy aJe wniAn[e JI9Alyg eB[no3eosed 99Ul JO|-pniouj SLIQIp OIuBSIO YONJA IS pue sAB Apues| -46g-0 wnianvy pue
Suopjrod jsowuIdyinos Y, ‘IBIL 8Yj Inoysnoayl{ojul dn SujpeiS SpueS pu® S[EARIS z)}ienb pue jLYD 9U8003S19Id
(Cd,0L) 8anjesadua) MO[ WIOJIUN JO ISNBIBQ dA[}ORI) I )
=38 Aq[ejoadse sojjddns padojeaspun s3ie surejuo)d
. (3934)
sa|jaadoad 9160|0upAH Jajoeaeyd [eoisAuyd ssaudolyL uoljewido g EEINET
umouy

IddISSISSIJAl 0 VAN TVISVOD FHJ, NI 43IV A\ HSIYJ DONINIVINOD SNOILVINYOJ JID0T0IL) J0 IYVHD

38



GEOLOGY AND GROUND WATER RESOURCES, COASTAL AREA 39

Although water is not derived from the Hattiesburg formation
within the area, large supplies are obtained from it at Camp Shelby,
Forrest County. The sands and gravelly sands contain a large unde-
veloped supply along the Wiggins-Lucedale anticline in George,
Stone, and Pearl River Counties.

Figure 10.—McCreas Bluff (Locality D, NE. 1/4, NE. 1/4, Sec. 37, T. 3 S.,, R. 8
W.), on the west bank of the Pascagoula River, George County, exposing the
Pascagoula formation overlain with stream terrace deposits.

PASCAGOULA FORMATION
GENERAL FEATURES

The stratigraphic interval above the Hattiesburg formation and
below the Graham Ferry is assigned to the Pascagoula formation.
The formation underlies the six counties and crops out in the northern
parts of Pearl River, Stone, and George Counties. The sediments
range in thickness from about 800 feet over the Wiggins-Lucedale
anticline to about 1,300 feet in wells along the shore.

The type locality is an exposure of part of an estuarine lens or
tongue which is 20 feet thick at Shell Bluff and near-by exposures
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along the Chickasawhay River at the northern edge of George
County (Locality E, Plate 1). In addition to nondiagnostic foramini-
fera, a fossil gar, and a_crocodile tooth, the following fossils have
been described by A. R. Mincher:**

Mollusca
Rangia johnsoni (Dall)
Ostrea westi Mincher

Ostracoda .
Anomocytheridea pascagoulaensis Mincher
Anomocytheridea ovata Mincher
Perissocytheridea matsoni Stephenson
Cytherura johnsoni Mincher
Microcythere moresiana (Stephenson)
Microcythere johnsoni Mincher
Cytheromorpha pascagoulaensis Mincher

In the subsurface Rangia johnsoni is used as a guide, but the ostra-
coda may prove more useful. Associated with Rangia johnsoni are
blue and green clay and shale, silt, sandy shale, gray and green sand,
gray silty clay, and dark sandy gravel or gravelly sand. Where ex-
posed at McCreas Bluff (Locality D, Figures 10, 11) on the Pasca-
goula River 1/2 mile upstream from Wilkerson Ferry, George County,
the sediments may be described as follows:

SECTION OF McCREAS BLUFF OR LIVE RIVER BLUFF IN SOUTHWESTERN GEORGE
CoUNTY. (SOUTHEASTERN CORNER OF IRREGULAR SEC. 41, T. 2 S, R. 8 W.)
ALTITUDE OF BLUFF CREST 50 FEET.

Feet Feet
Low terrace deposits 12
Sand, gravelly; composed of pebbles and grains of quartz, chalce-
dony, and chert. Some petrified logs (one palm) are near base 12

Pascagoula formation 29
Clay, dark-gray; stained. yellow from overlying sand ... 2
Clay, sandy; weathers yellow; slightly bedded 3
Clay, dark-gray; weathers by cracking 3
Clay, sandy light-gray; iron-stained bed near base; massive ... 11

Sand, massive and cross-bedded; local lenses of clay conglomerate;
gray and blue-gray where unweathered, yellow where weather-
ed. This sand is locally laminated and silty near the top of the
exposure at the north end of the bluff where it is 32 feet thick 10

Most outcrops of the Pascagoula formation are composed of
gray-green or gray-blue clay and silty clay, locally sprinkled with
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pebbles of quartz and chert and locally containing numerous limon-
itic tubular concretions of root-like pattern. A good exposure at a
bluff in northwestern Pearl River County (Locality A) probably
includes some of the Pascagoula (Figure 9).

Figure 11.—Detail at McCreas Bluff (Locality D, NE. 1/4, NE. 1/4, Sec. 37,
T. 3 5., R. 8 W.), George County, showing 32 feet of sand locally laminated
and silty near the top, dipping north, and capped by 15 feet of terrace sand.
This is probably part of the Pascagoula formation.

SECTION OF THE EAST BLUFF OF PEARL RIVER IN NORTHWESTERN CORNER
oF PEARL R1veEr County (LocaLiry A, Sec. 5, T. 1 S., R. 17 W.)
Feet Feet
High terrace deposits .o e 91-96
Sand, beautifully cross-bedded; weathers red and yellow; upper
10 feet massive clayey sandy loam; lenses of gravel and scat-
tered quartz and chert pebbles 90
Conglomerate, iron-cemented; contains pebbles of chert and
quartz up to 3 inches in diameter 1-6
Graham Ferry (?) formation
Clay; weathers light-gray; grades down into silt and sand. . . 3
Sand, fine cross-bedded; iron-cemented at base; weathers red
and yellow; locally contains pockets of purple clay and silt
conglomeratel o iiueden o lobive i - 25
Pascagoula (?) formation ... 2] 18-27
Clay and silt, blue-gray and dense 18-27

28
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Although the Pascagoula is probably mostly of deltaic or es-
tuarine origin, it is somewhat more marine than the formations above
and below it.

In the subsurface the mollusk Rangia johnsoni Dall has been
considered a characteristic fossil of the Pascagoula formation,*” al-
though H. V. Howe and J. H. McGuirt’® show that its complete time
range has not been established, and M. T. Halbouty' places it in his
Pliocene section at the Jennings salt dome in Arcadia Parish, Louis-
iana, and C. J. Maury® describes its association here with Rangia
cuneata, a Quaternary brackish water form. Certainly Rangia john-

coni is the most abundant and characteristic form at the type fossil
locality of the Pascagoula as given by Johnson® (“Shell Landing
below Roberts Bluff, 4 miles southwest of Vernal post office,” right
bank of Chickasawhay River, center of SE. 1/4, Sec. 28, T.1 N., R.7
W., Greene County, Mississippi). Johnson also describes it from a
depth of 700 feet in a well at Biloxi and at 735 feet in a well at
Mobile, Alabama. It has been reported from the following wells in
Jackson County:

46 Seacoast Oil Company, Hibbler No. 1 1,266 - 2,150 feet

17 The Georgia Company, Waterman No. 1 1,295 - 1,302 feet

111 Pascagoula Development Company, ’
' Delamorton No. 1 1,300 - 1,700 feet

Mincher®® states that an ostracode assemblage from cores taken
at depths of 4,492 to 4,497 and 4,497 to 4,502 feet in the Cockrell-
Moran No. 23 well at the Lake Washington Dome, Plaquemines
Parish, Louisiana, was identified by Howe and McGuirt as the same
as that he describes from the type locality of the Pascagoula forma-
tion in Greene County, Mississippi. Associated in the cores with the
ostracoda described and named by Mincher as Anomocytheridea pas-
cagoulaensis and Microcythere johnsoni are Rangia cf. johnsoni, Palu-
destrina sp., Rotalia beccarii, Elphidium incertum, Robulus cf. iotus,
Cytheridea choctawhatcheensis, and Microcythere moresiana. The
importance of this faunal group lies in its stratigraphic position
of “more than 700 feet below the occurrence of Siphogenerina lamel-
lata, the species which J. A. Cushman considers an index fossil for
the Arca zone”** (a horizon in the upper middle Miocene of Florida).
This tenuous correlation is strengthened somewhat by a-faunal group
in the Humble Oil Company’s No. 1 Dantzler (Jackson County well
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